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THE OUTLOOK FOR APPLIED ENTOMOLOGY. 1 
International Interests. 

With the constantly increasing facilities for intercommu- 
nication between different parts of the globe, the results ob- 
tained and experiences had in one part are soon available 
for the rest of the world. Thus France has more than repaid 
the United States for the good, however vast and important, 
that has resulted to her by the use of American resistant 
stocks. Her experience with these American vines has re- 
acted beneficially upon our own viticulture in many direc- 
tions, but particularly in the great advance which her sons 
have made in insecticides and fungicides, and in convenient, 
portable insecticide and fungicide appliances. It has often 
been said of the French that they are not an originating 
people. However that may be, they are very quick at 
adopting and improving ideas and discoveries once brought 
to their notice, and no nation is more appreciative of the 
immense practical benefits to be received by the adoption of 
the most scientific methods. In fact, no nation has given 
greater government incentive to the pursuit of science in its 
bearings upon the welfare of mankind, and we may study 
with profit what she has of late years done in our own line. 

I had a delightful visit last August from Mr. John West, 
who came to this country as a delegate from Victoria to 
ascertain all he could of pur methods; also from Mr. W. 
Catton Gasby of Adelaide, who also visited this country in a 
similar capacity. Economic entomology in their part of the 
world is extremely interesting to us; for while the seasons 
are reversed, as compared with ours, many of the same in- 
jurious insects occur in both countries. Thus I was glad to 
get perfect confirmation from Mr. West of the fact that the 
Northern Spy and the Winter Majetin are found to protect 
the apples grafted upon them from the woolly Aphis. A 
great deal has been published of late years in the New Zealand 
and Australian papers on "blight-proof" apple stock, and 
they have had an important experienee, the outcome of sore 
necessity, for Schizoneura lanigera has there been one of 
the most serious drawbacks to apple-culture. 

There can be no question but that this experience will 
prove of value to our apple growers wherever these varieties 
succeed and the woolly Aphis abounds. The use, as stocks, 
of such varieties as enjoy immunity from the woolly Aphis, 
has occurred to our own people, but no such extended ex- 
perience has been had in regard to any particular resistant 
variety. Some of our injurious insects are often worse in 
Australia than they are with us, and we may expect to reap 
the benefit of the experience had there with regard to them. 
This will doubtless be true not only of the codling-moth, but 
ot then peach Aphis, which, from all that I can learn, is 
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evidently the same species as that which does so much 
damage in our lighter soils along the Atlantic coast, and 
which Dr. Erwin F. Smith of the Division of Mycology of 
the department at Washington has studied lately, and de- 
scribed in great detail as a new species under the name of 
Aphis persicce-niger, but which I have reason to believe is 
the Aphis prunicola of Kaltenbach. 

The Italians have been making a very interesting fight 
against an insect which has threatened their very important 
and extensive silk industry by its attacks upon the mulberry- 
tree. This insect was described by Targoni Tozzetti in 1885 
as Diaspis pentagona. It occurs upon a number of differ- 
ent trees, among them the paper mulberry, the spindle-tree, 
the peach, the cherry, laurel, and certain willows, as well as 
upon the cultivated white mulberry; and it would seem that 
its taste for the last-named tree is one recently acquired, 
judging from the late date at which the habit has attracted 
attention. The energetic director of the Entomological Ex- 
periment Station at Florence investigated the species in 1886, 
and recommended the use of mechanical means at the time 
of hatching of the youug; viz., the scrubbing of the trunks 
and larger branches with stiff brushes, and a subsequent 
application of a mixture of soap and water with four or five 
per cent of kerosene. 

Professor Franceschini, the editor of the Rivista de Bachi- 
coltura, recommended the adoption of the Balbiani formula 
as used against Phylloxera, consisting of crude tar-oil, 
naphthaline, quick-lime, and water; the naphthaline being 
dissolved in the tar-oil, and the water and lime afterward 
added together. The insect appeared first in several cantons 
of the province of Como, and speedily spread to the adjoin- 
ing localities. The matter was brought to the attention of 
the Ministry of Agriculture, and a commission was appointed 
consisting of Professor Targoni Tozzetti, Dr. Alpe, and Dr. 
Andres, who immediately familiarized themselves with the 
methods in use in this country, and have made extensive 
experiments with our kerosene emulsion, with our fumigating 
processes, and with other new remedies. The subject has 
been taken in hand with great vigor, and the government 
has interested itself to the extent of appointing inspectors in 
the different communes in the infested territory, and estab- 
lishing regulations which oblige the immediate report of new 
localities and the adoption of measures of extinction when 
ordered by inspectors. These regulations also provide that 
the inspectors must do the work at the expense of proprietors 
when the latter refuse to do so. They prohibit the exporta- 
tion of leaves from infested localities to others, and provide 
for indemnity to owners for the destruction of trees when the 
degree of infection is such as not to threaten the ultimate 
life of the trees. Expenses for experiments of all kinds, and 
for the watching and care exercised by agents, are borne by 
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the State; while the expense for the execution of certain of 
the regulations is borne, one third by the proprietor, and two 
thirds by the local society. • A fine for disobedience of the 
regulations is also provided for. The laws, as published, are 
none too severe, and meet the urgency of the case; and it is 
refreshing to notice the energy with which the government 
has met the threatened danger, and at the same time grati- 
fying to note the appreciation shown of our own means and 
methods. 

Use of Contagious Germs in the Field. 

Most of you are aware that I have not had the greatest 
faith in the availability of contagious disease-germs as a 
means of battling with injurious insects in field, garden, 
orchard, or forest. There are so many delicate questions in- 
volved, and so many obstacles in the way of practically car- 
rying out any plan, however plausible theoretically, or true 
in principle ! Our ability to contaminate healthy by diseased 
specimens is but a short step, and leaves many important 
questions, as of rapid dissemination, untouched. The theory 
is very tempting, and has been particularly dwelt upon by 
some who were essentially closet-workers, having but faint 
realization of the practical necessities of the case. Theoreti- 
cally, with those insect diseases of a cryptogamic nature, 
having a complex life-history and a resting spore, the diffi- 
culties are greater than with those of a bacterial origin; and 
it is to these last that we should look for important aid, if it 
be available. Yet if the work of Messrs. Lugger and Snow 
should be fully substantiated, the best results have so far 
been obtained with the entomophthora of the chinch-bug. No 
one will be more pleased to have his doubts dissipated by 
some tangible evidence of the practicability of this method 
than myself. Success, if possible, will come only by in- 
vestigations upon thoroughly careful and scientific lines, 
such as those begun and still pursued by Professor Forbes. 
The ease with which he conveyed the silk-worm pibrine to 
other larvae, his conveying the cabbage-worm micrococcus to 
other larvae, and his carrying this micrococcus in cultures 
over winter, are promising facts, as is also Professor Osborn's 
contaminating cabbage-worms in Iowa with specimens 
brought from Illinois. Congress having at its last session 
appropriated twenty-five hundred dollars for some further 
investigation of the boll-worm, the possibilities in this direc- 
tion for this particular insect have caused me to plan investi- 
gations having for their object thorough field experiment with 
some of these disease- germs. 

Heliothis armigera is one of those cosmopolitan insects 
which has become more injurious in the United States than 
in any other part of the world, by virtue of its partiality for 
green corn, green cotton-bolls, and green tomatoes. The 
polyphagous and partially endophytous habit of the larva 
renders its destruction difficult, except during the earlier 
free-living stages, by the fine spraying of the arsenites on 
the under surfaces of the leaves. The ideal treatment for 
the larger burrowing worms were some rapidly spreading 
disease-germ that would penetrate and destroy them in their 
hidden recesses. The insect was reported as extremely 
abundant in cotton-bolls during the summer, especially in 
Texas ; but by the time the appropriations became available; 
its numbers had decreased, and it was too late in the 
season to do much more than prepare for next year. We 
may expect, as a result of special investigation, much ad- 
ditional fact and experience as to habits, natural enemies, 
and means of controlling ; but it is my desire to make the. 
trial of these disease-germs the special feature of the investi- 



gation. Of those employed in the investigation, Mr. F. W. 
Mally was a former assistant to Professor Forbes, and has 
some experience in the study and culture of disease-germs ; 
while Dr. A. R. Booth is something of an enthusiast on the 
subject, and has already established the susceptibility, 
through contact, of the boll-worm to the cabbage-worm 
micrococcus (M. pieridis\ of Burrill, and is preparing to 
carry the germs through the winter. I have had in mind, 
as probably the most promising germ, tkat which affects 
Nephelodes vidians in a similar epidemic way, but which, 
as Professor Forbes informs me, is a quite distinct micro- 
coccus, and shall be pleased to have any of you co-operate 
with me next year by informing me of any disease of this 
character that may prevail in your several localities. 

Apiculture. 

While little attention has so far been given by the differ- 
ent stations to the subject of apiculture, except at Lansing, 
it is nevertheless an important branch of economic entomol- 
ogy, and there is much promise of good results yet to come 
from careful experiment and investigation. One of the 
most inviting fields is the search for and introduction of 
new varieties or species of bees ; for just as American 
apiculture has profited in the past by the importation of 
races like the Italians, Syrians, and Carniolans, there is 
every prospect of further improvement by the study and in- 
troduction of such promising races as are either known to 
occur or may be found, in parts of Africa and Asia. Apis 
dorsata is believed to have many desirable qualities ; and 
private efforts have already been made to introduce it, and 
have failed chiefly for want of means. The further study 
of desirable bee forage-plants, and the introduction and ac- 
climatization of such as are known to be valuable in parts 
of the country where they do not yet occur, are very de- 
sirable. 

Much has yet to be done, also, in the line of systematic 
breeding ; and we should be able to make rapid advances in 
the amelioration of existing races by proper selection, if we 
could assume practical and ready control of the fertilization 
of the queen. In these directions we are now planning at 
the department some effective work ; but the introduction of 
foreign bees, which the department should be able to under- 
take to better advantage than any private individual or 
State institution, is rendered more difficult by virtue of the 
restrictions in the appropriation already alluded to in dis- 
cussing the subject of the introduction of parasites ; and" 
whatever is done in the other directions by the national de- 
partment will be done most advantageously through the co- 
operation of one or more of the State stations, many of 
which are far better equipped and more favorably situated 
for apicultural work than the department at Washington. 

Silk-Culture. 

This, again, is an important part of applied entomology, 
and, as most of you know, I have for many years worked 
toward the establishment of silk-culture in this country. 
The result of these efforts has served only to convince me of 
the utter impossibility of successfully entering upon the en- 
terprise on a business basis, without protective duty on the 
reeled or misnamed "raw "silk. Some five years ago, 
largely through the then commissioner's appeal, based on 
my own report and assurances, Congress appropriated fifteen 
thousand dollars for the express purpose of giving a thorough 
test to the Serrell automatic reeling-machinery, in the hope 
that by its means the question of labor might be minimized, 
and we could reel silk at a profit. The previous attempts of 
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the department, which it had been my lot to direct, of 
establishing such reeling or market centres at San Francisco, 
New Orleans, and Philadelphia, had proved unsuccessful ; 
and the promise was made to Congress that two years of ex- 
perimentation under my immediate direction at Washington 
would enable a definite decision of the question. Two years 
passed, and the appropriation was increased, and continued 
a third year, for various reasons stated at the time. At the 
end of the third year I became convinced of the futility of 
continuing the experiments indicated without protective duty, 
and so stated in my report. While in Europe, in 1889, I 
paid particular attention to the question, and visited the 
Serrell works at the Serrell establishment at Chabeuil, where 
I found that Mr. Serrell had abandoned his own reeling- 
machinery, which was stored in the cellar, and had gone 
back to the use of the ordinary non-automatic reeling- 
machines, though employing improved automatic brushes 
and cleaners of his own invention, which have such advan- 
tages that they are fast coming into use in France and Italy. 
I felt more convinced than ever of the futility of continuing 
the experiments at Washington, except with the protection 
indicated, especially as any improvement or valuable out- 
come of such experiments would redound primarily to the 
benefit of a private corporation, and doubtless benefit Other 
countries more than our own. The hope of improvement, 
and the attractiveness of the machinery to the average 
visitor, among other reasons, to which I need not now refer, 
have caused continuation of the special reeling-work against 
my advice. From the foregoing you will naturally draw 
the conclusion that I do not at present favor any time being 
wasted on the subject at the State stations, since Congress 
declined to put a duty on "raw" silk, — a striking illus- 
tration of the inconsistencies of the tariff schedule. 

Legislation. 
The amount of legislation in different countries that has 
of late years been deemed necessary or sufficiently impor- 
tant, in view of injurious insects, is a striking evidence of 
the increased attention paid to applied entomology ; and 
while modern legislation of this kind has been, on the whole, 
far more intelligent than similar efforts in years gone by, 
many of the laws passed have nevertheless been unwise, 
futile, and impracticable, and even unnecessarily oppressive 
to other interests. "The chief danger here is the intervention 
of politics or political methods. Expert council should 
guide our legislators, and the steps taken should be thorough 
in order to be effective. We have had of late years in 
Germany very good evidence of the excellent results flowing 
from thorough methods; and the recent legislation in Massa- 
chusetts against the gypsy-moth (Ooneria dispar), which at 
one time threatened to become farcical, has fortunately 
proved more than usually successful, the commission ap- 
pointed to deal with the subject having worked with energy, 
and followed competent advice. 

Publication. 

On the question of publication of the results of our labors, 
it is perhaps premature to dwell at length. Each of the ex- 
periment stations is publishing its own bulletins and reports 
quite independently of the others ; but after a uniform plan 
recommended by the association with which we meet here, 
and with few exceptions that have come to my notice, 
another important recommendation of the same association 
— that these publications shall be void of all personal mat- 
ter — has been kept in mind. The National Bureau of Ex- 
periment Stations at Washington is doing what it can with 



the means at command to further the general work by issu- 
ing the experiment-station record, devoted chiefly to digests 
of the State station bulletins. There is a serious question in 
my mind as to the utility of State digests by the national 
department, of results already published extensively by the 
different States, and distributed under government frank to 
all similar institutions and to whomsoever is interested 
enough to ask for them. Such digests may or may not be 
intelligently made, and, even under the most favorable cir- 
cumstances, will hardly serve any other purpose than help- 
ing to the reference to the original articles ; and this could 
undoubtedly be done more satisfactorily to the stations, and 
to the people at large, by general and classified indexes to 
all the State documents, made as full as possible, and issued 
at stated intervals. Only a small proportion of the bulletins 
have been so far noticed by digest in this record, with no 
particular rule, so far as I can see, in the selection. This is, 
perhaps, inevitable under present arrangements. Complete 
and satisfactory digests of all, if intelligent and critical, 
imply a far greater force than is at present at Professor 
Atwater's command, and it is doubtful whether, even with 
increased facilities, they could be satisfactorily made with- 
out the assistance of the different specialists. 

Under these circumstances, it would seem wiser to devote 
all the energies of the bureau to digests of the similar lit- 
erature of other countries, which would be of immense ad- 
vantage to our people and to the different station workers. 
Judging from the recommendations and resolutions of the 
general association, this is the view very generally held ; 
but except in chemistry, and special industries like that of 
beet-sugar, very little of that kind of work has yet been at- 
tempted. 

What is true of the station publications in general is 
equally true of special publications. As entomologist of the 
department, I have been urged to bring together at stated in- 
tervals digests of the entomological publications of the dif- 
ferent stations. Such digests, to be of any value, however, 
should also be critical ; but it is, at best, a thankless task for 
any one to be critic or censor even of that which needs 
correction or criticism, and also difficult to maintain the 
judicial and impersonal attitude which should characterize 
official expression, in face of the severe criticism that some 
publications provoke. Moreover, to do this work intelligently 
would require increase of the divisional force, which at pres- 
ent is more advantageously employed, for, as already in- 
timated, I should have great doubts of the utility of these 
digests. 

I believe, however, that the division should strive for such 
increase of means as would justify the periodic publication, 
either independently or as a part of the department record, 
of general and classified indexes to the entomological matter 
of the station bulletins, and should work more and more 
toward giving results from other parts of the world. This, 
could perhaps best be done by titles of subject and of author, 
so spaced (and printed on stout paper) that they could be 
cut and used in the ordinary card catalogue. The recipient 
could cut and systematically place the titles as fast as re- 
ceived. 

As to the character of the matter of the entomological 
bulletins, it will inevitably be influenced by the needs and 
demands of the people of the respective States, and, while 
originality should he kept in mind, there must needs be, in 
the earlier years of the work much re-statement of what is 
already well known. That some results have been pub- 
lished of work which reflects no particular credit upon our 



32 



SCIENCE 



[Vol. XVII. No. 41 5 



calling, is a mere incident of the new positions created ; yet 
we may expect marked improvement from year to year in 
this direction. Without being invidious, I would cite 
those of Professor Gillette, on his spraying experiments and 
on the plum curculio and plum gouger, as models of what 
such bulletins should be. 

Although the resolution offered at our last meeting by 
Professor Cook, to the effect that purely descriptive matter 
should be excluded from the station bulletins, met with no 
favor, but was laid on the table by the general association, I 
am in full sympathy with this position, and am strongly of 
the opinion that in the ordinary bulletins such purely tech- 
nical and descriptive matter should be reduced to the neces- 
sary minimum consistent with clearness of statement and 
accuracy, and that if it is desired, on the part of the station 
entomologists, to issue technical and descriptive papers, a 
separate series of bulletins were better instituted for this 
class of matter. 

Finally, for results which it is desired to get promptly be- 
fore the people, the agricultural press is at our disposal; and, 
so far as the entomological work of the Department of Agri- 
culture is concerned, the periodical bulletin, Insect Life, was 
established for this purpose. Its columns are open to all 
station workers ; and I would here appeal to the members of 
the association to help make it, as far as possible, national, 
by sending brief notes and digests of their work as it pro- 
gresses. Hitherto we have been unable to make as much 
effort in this direction as we desired ; but in future it is our 
hope to make the bulletin, as far as possible, a national 
medium, through which the results of work. done in all 
parts of the country may quickly be put on record, and dis- 
tributed not only to all parts of our own country, but to all 
parts of the world. 

The rapid growth and development of the national de- 
partment, and the multiplication of its divisions, have neces- 
sitated special modes of publication, and rendered the annual 
report almost an anachronism, so far as its pretends to be 
what it at one time was', a pretty complete report of the 
scientific and other work of the department. The attempts 
which I have made through the proper authorities to get 
Congress to order more pretentious monographic works in 
quarto volume similar to those issued by other departments 
of the government have not met with encouragement, and 
in this direction many of the stations will, let us hope, be 
able to do better. 

Co-operation. 

Every other subject that might be considered on this occa- 
sion must be subordinate to the one great question of co- 
operation. With the large increase of actual workers in our 
favorite field, distributed all over the country, the necessity 
for some cooperation and co-ordination must be apparent to 
every one. Just how this should be brought about, or in 
what direction we may work toward it, will be for this asso- 
ciation, in its deliberations, to decide. Nor will I venture 
to anticipate the deliberations and conclusions of the special 
committee appointed to take the matter into consideration, 
beyond the statement that there are many directions in 
which we can adopt plans for mutual benefit. Take, for 
instance, the introduction and dissemination of parasites. 
How much greater will be the chance of success in any par- 
ticular case if we have all the different station entomologists 
interested in some specific plan to be carried out in co-opera- 
tion with the national department, whieh ought to have 
better facilities of introducing specimens to foreign countries 



or to different sections of our own country than any of the 
State stations 1 Let us suppose that the fruit growers of one 
section of the country, comprising several States in area, 
need the benefit in their warfare against any particularly 
injurious insect of such natural enemy or enemies as are 
known to help the fruit-growers of some other section. There 
will certainly be much greater chances of success in the car- 
rying-out of any scheme of introduction, if all the workers 
in the one section may be called upon, through some central 
or national body, to help in the introduction and disposition 
of the desired material into the other section. Or take the 
case of the boll- worm investigation already alluded to. The 
chances of success would be much greater if the entomolo- 
gists in all the States interested were to give some attention 
to such lepidopterous larvae as are found to be affected with 
contagious diseases, and to follow out some specific plan of 
cultivating and transmitting them to the party or parties 
with whom the actual trials are intrusted. The argument 
applies with still greater force to any international efforts. 
I need hardly multiply instances. There is, it is true, noth- 
ing to prevent any individual station entomologist from 
requesting co-operation of the other stations, nor is there any 
thing to prevent the national department from doing like- 
wise ; but in all organization results are more apt to flow 
from the power to direct rather than from mere liberty to 
request or to plead. The station entomologist may be en- 
grossed in some line of research which he deems of more 
importance to the people of his State, and may resent being 
called upon to divert his energies; and, with no central or 
national power to decide upon plans of co-operation for the 
common weal, we are left to voluntary methods, mutually 
devised; and it is here that this association can, it seems to 
me, most fully justify its organization. And this brings me 
to the question of the department and the stations. 

The Department of Agriculture and the State Stations. 

Immediately connected with the question of co-operation 
is the relation of the National Department of Agriculture 
and the State experiment stations. The relation, instead of 
being vital and authoritative, is in reality a subordinate one. 
Many persons interested in the advancement of agriculture 
foresaw the advantage of having experiment stations attached 
to the State agricultural colleges founded under the Morrill 
Act of 1862 ; but I think that in the minds of most persons 
the establishment of these stations implied some such con- 
nection with the national department as that outlined in an 
address on agricultural advancement in the United States, 
which I had the honor to deliver in 1879 before the National 
Agricultural Congress at Rochester, and in which the fol- 
lowing language was used: — 

"In the light of the past history of the German experi- 
mental stations and their work, or of that in our own State 
of Connecticut, the expediency of purchasing an experimental 
farm of large dimensions in the vicinity of Washington is 
very questionable. There can be do doubt, however, of the 
value of a good experimental station there, that shall have 
its branches in every State of the Union. The results to flow 
from such stations will not depend upon the number of acres 
at command, and it will be far wiser and more economical 
for the commissioner to make each agricultural college that 
accepted the government endowment auxiliary to the na- 
tional bureau ; so that the experimental farm that is now, or 
should be, connected with each of these institutions, might 
be at its service, and under the general management of the 
superintendent of the main station. There is reason to be 
lieve that the directors of these colleges" would cheerfully 
have them constituted as experimental stations under the 
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direction of the department, and thus help to make it really 
national, — the head of a vast system that should ramify 
through all parts of the land. 



"With the different State agricultural colleges, and the 
State agricultural societies or boards, we have every advan- 
tage for building up a national bureau of agriculture worthy 
of the country and its vast productive interests, and on a 
thoroughly economical basis, such as that of Prussia, for 
instance." 

In short, the view in mind was something in the nature of 
that which has since been adopted by our neighbors of the 
north, where there is a central or national station or farm at 
Ottawa, and sub-stations or branch farms at Nappan (Nova 
Scotia) Brandon (Manitoba), Indian Head (N.W.T.), and 
Agassiz (British Columbia), all under the able direction of 
Mr. William Saunders, one of our esteemed fellow-wOrkers. 
It was my privilege to be a good deal with Mr. Saunders when 
he was in Europe studying the experience of other countries 
in this matter; and the policy finally adopted in Canada as 
a result of his labors is an eminently wise one, presenting 
none of the difficulties and dangers which beset our plan, 
whether as between state and nation or college and station. 

Under the present laws, and with the vast influence which 
the Association of Agricultural Colleges and Experiment 
Stations will wield both in Congress and in the different 
States, there is great danger of transposition, in this agri- 
cultural body politic, of those parts which in the animal 
body are denominated "head " and "tail; " and the old saw 
to the effect that "the dog wags the tail because the tail 
cannot wag the dog " will find another application. So far 
as the law goes, the national department, which should hold 
a truly national position towards State agricultural institu- 
tions depending on federal support, can do little except by 
suggestion, whether in the line of directing plans or in any 
way co-ordinating or controlling the work of the differ- 
ent stations throughout the country. The men who influenced 
and shaped the legislation which resulted in the Hatch Bill 
were careful that the department's function should be to 
indicate, not to dictate; to advise and assist, not to govern 
or regulate. We have therefore to depend on such relation- 
ships and such plans of co-operation as will appear advan- 
tageous to all concerned, and these can best be brought about 
through such associations as are now in convention here. 
Without such plans, there is great danger of such waste of 
energy and means and duplication of results as will bring 
the work into popular disfavor and invite disintegration, for 
already there is a growing feeling that agricultural experi- 
ment is and will be subordinated to the ordinary college- 
work in the disposition of the federal appropriations. 

What is true of the national department as a whole in its 
connection with the State stations is true in a greater or less 
degree of the different divisions of the department in connec- 
tion with the different specialists of the stations. With the 
multiplicity of workers in any given direction in the different 
States, the necessity for national work lessens. A favorite 
scheme of mine in the past, for instance (and one, I am glad 
to say, fully indorsed by Professor Willits), was to endeavor 
to have a permanent agent located in every section of the 
country that was sufficiently distinctive in its agricultural 
resources and climate, or, as a yet further elaboration of the 
same plan, one in each of the more important agricultural 
States. The necessity for such State agents has been lessened, 
if not obviated, by the Hatch Bill, and the subsequent modi- 
fications looking to permanent appropriations to the State 



stations or colleges, which give no central power at Wash- 
ington. The question then arises, what functiou shall the 
national department perform ? Its influence and field for 
usefulness have been lessened rather than augmented in the 
lines of actual investigation in very many directions. Many 
a State is already far better equipped as to valuable surround- 
ing land, laboratory and library facilities, more liberal sal- 
aries and greater freedom from red tape, administrative 
routine, and restrictions as to expenditures, than we are at 
Washington ; and, except as a directing agent and a useful 
servant, I cannot see where the future growth of the depart- 
ment's influence is to be outside of those federal functions 
which are executive. Just what that directing influence is 
to be is the question of the hour, not only in the broader 
but in the special sense. The same question in a narrower 
sense had arisen in the case of the few States which employed 
State entomologists. In the event, for instance, of an out- 
break of some injurious insect, or in the event of any par- 
ticular economic entomological question within the limits of 
the State having such an officer, the "United States entomolo- 
gist would naturally feel that any effort on his part would 
be unnecessary, or might even be looked upon as an inter- 
ference. He would feel that there was always danger of 
mere duplication of observation or experiment, except where 
appealed to for aid or co-operation. This is perhaps true 
only of insects which are local or sectional, and is rather a 
narrow view of the matter; but it is one brought home from 
experience, and is certainly to be considered in our future 
plans. The favor with ; which the museum work of the 
national division was viewed by you at the meeting last 
November, and the amount of material sent on for deter- 
mination, would indicate that the building-up of a grand 
national reference collection will be most useful to the sta- 
tion workers. But to do this satisfactorily we need your 
co-operation ; and I appeal to all entomologists to aid in this 
effort by sending duplicates of their types to Washington, 
and thus more fully insuring against ultimate loss thereof. 

Status of our Society. 

This train of thought brings up the question of the status 
of our society with the station entomologists as represented 
by the committee of the general association. Those of us 
who had desired a national association for the various pur- 
poses for which such associations are formed, felt, I believe, 
if I may speak for them, that the creation of the different 
experiment stations rendered such an organization feasible. 
Your organization at Toronto, and the constitution adopted 
and amended at the meeting at Washington, all indicate that 
the chief object was the advancement of our chosen work, 
and that the strength of the association would come from the 
experiment-station entomologists. There was then no other 
organization of the kind, nor any intimation that such a one 
would be founded. Some of us, therefore, were surprised to 
learn from the circular sent out by Professor Forbes, its 
chairman, that the committee appointed by the Association 
of Agricultural Colleges and Experiment Stations, and 
through which we had hoped to communicate and co-operate 
with that association, was not in the proper sense a commit- 
tee, but a section which has prepared (and, in fact, was re- 
quired by the executive committee and the rules of the 
superior body to prepare) a programme of papers and dis- 
cussions for the meeting, to be held at the same time and 
place with our own. I cannot but feel that this is, in some 
respects, a misfortune, and it will devolve upon you to de- 
cide upon several questions of importance that will roateriaUy 
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affect our future existence. There is not room for two 
national organizations having the same objects in view, and 
meeting at the same time and place, goes, I think, without 
saying; and if the committee of the general association is to 
be any thing more than a committee in the proper sense of 
the word, or if it is to assume with or without formal con- 
stitution the functions of our own association, then our own 
must necessarily be crippled, and, to do any good at all, 
must meet at a different time and a different place. A com- 
mittee or section, or whatever it may be called, of the gen- 
eral association with which we meet, would preclude active 
membership of any but those who come within the constitu- 
tion of that body. Our Canadian friends and many others 
who have identified themselves with applied entomology, 
and do not belong to any of our State or government institu- 
tions, would be debarred from active representation, however 
liberal the association may have been in inviting such to 
participate, without power to vote, in its deliberations. Our 
own association has, or should have, no such limitations. 
Some of us who are entitled to membership in both bodies 
may feel indifferent as to the course finally decided upon, 
and that it will not make any difference whether we have an 
outside and independent organization, as that of the Associa- 
tion of Official Chemists, or whether we do, as did the 
botanists and horticulturists, waive independence in favor of 
more direct connection with the general association, provid- 
ing there is some way whereby the committees of the general 
association are given sufficient latitude and time to properly 
present their papers and deliberate; but there are others who 
feel more sensitive as to their action, and are more immedi- 
ately influenced by the feelings of the main body. I hope, 
that, whatever action be taken at this meeting, the general 
good and the promotion of economic entomology will be kept 
in mind, and that no sectional or personal feeling will be 
allowed to influence our deliberations. 

Suggestion and Comment. 

You will, I know, pardon me if, before concluding these 
remarks, I venture to make a few comments which, though 
not altogether agreeable, are made in all sincerity, and in 
the hope of doing good. The question as to how far purely 
technical and especially descriptive and monographic work 
should be done by the different stations or by the national 
department is one which I have already alluded to, and upon 
which we shall probably hold differing opinions, and which 
will be settled according to the views of the authorities at 
the different stations: Individually I have ever felt that one 
ostensibly engaged in applied entomology, and paid by the 
State or National government to the end that he may benefit 
the agricultural community, can be true to his trust only by 
largely overcoming the pleasure of purely entomological 
work having no practical bearing. I would therefore draw 
the line at descriptive work, except where it is incidental to 
the economic work and for the purpose of giving accuracy 
to the popular and economic statements. This would make 
our work essentially biological ; for all biologic investigation 
would be justified, not only because the life-habits of any 
insect, once ascertained, throw light on those of species 
which are closely related to it, but because we can never 
know when a species, at present harmless, may subsequently 
prove harmful, and have to be classed among the species in- 
jurious to agriculture. 

On the question of credit to their original sources of re- 
sults already on record, it is hardly necessary for me to ad- 
vise, because good sense and the consensus of opinion will 



in the end justify or condemn a writer, according as he 
prove just and conscientious in this regard. 

There is one principle that should guide every careful 
writer ; viz., that in any publications whatever, where facts 
or opinions are put forth, it should always be made clear as 
to which are based upon the author's personal experience, 
and which are compiled or stated upon the authority of 
others. We should have no patience with a very common 
tendency to set forth facts, even those relating to the most 
common and best-known species, without the indications to 
which I have referred. The tendency belittles our calling, 
and is generally misleading and confusing, especially for 
bibliographic work, and cannot be too strongly deprecated. 

On this point there will hardly be any difference of opinion ; 
but I will allude to another question of credit upon which 
there prevails a good deal of loose opinion and custom. It 
is the habit of using illustrations of other authors without 
any indication of their original source. This is an equally 
vicious custom, and one to be condemned, though I know 
that some have fallen into the habit without appreciation of 
its evil effect. It is, in my judgment, almost as blame- 
worthy as to use the language or the facts of another with- 
out citing the authority. Every member of this association 
who has due appreciation of the time and labor and special 
knowledge required to produce a good and true illustration 
of the transformations and chief characteristics of an insect 
will appreciate this criticism. However pardonable in 
fugitive newspaper articles in respect of cuts which, from 
repeated use, have become common, or which have no in- 
dividuality, the habit inevitably gives a certain spurious 
character to more serious and official publications ; for as- 
sumption of originality, whether intended or not, goes with 
uncredited matter, whether of text or figure. Nor is mere 
acknowledgment of loan or purchase, to the publisher, in- 
stitution, or individual who may own the block or stone, 
what I refer to, but that acknowledgment to the author of 
the figure, or to the work in which it first appears, which 
is part of conscientious writing, and often a valuable index 
as to the reliability of the figure. 

It were supererogation to point out to a body of this kind 
the value of the most careful and thorough work in con- 
nection with life histories and habits, often involving, as it 
does, much microscopic study of structure The officers of 
our institutions who control the funds, and more or less fully 
our conduct, are apt to be somewhat impatient and inappre- 
ciative of the time given to anatomic work ; and where it is 
given for the purpose of describing species and of synopsizing 
or monographing higher groups, without reference to agri- 
culture, I am firmly of the belief that it diverts one from 
economic work ; but where pursued for a definite economic 
purpose it cannot be too careful or too thorough, and I 
know of no instances better calculated to appeal to and 
modify the views of those inclined to belittle such structural 
study than Phylloxera and Icerya. On the careful com- 
parison of the European and American specimens of Phyl- 
loxera vastatrix, involving the most minute structures and 
details, depended originally those important economic 
questions which have resulted in legislation by many dif- 
ferent nations, and the regeneration of the affected vine- 
yards of Europe, of our own Pacific coast, and of other 
parts of the world, by the use of American resistant stocks. 
In the case of Icerya purchasi the possibilities of success in 
checking it by its natural enemies hung at one time upon a 
question of specific difference between it and the Icerya 
sacchari of Signoret, — a question of minute structure, 
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which the descriptions left unsettled, and which could only 
be settled by the most careful structural study and the com- 
parison of the types, involving a trip to Europe. 

Conclusion. 

I have thus touched, gentlemen, upon a few of the many 
subjects that crowd upon the mind for consideration on an 
occasion like this, — a few gleanings from a field which is 
passing rich in promise and possibility. It is a field that 
some of us have cultivated for many years, and yet have 
only scratched the surface ; and, if I have ventured to 
suggest or admonish, it is with the feeling that my own 
labors in this field are ere long about to end, and that I may 
not have another occasion. At no time in the history of the 
world has there, I trow, been gathered together such a body 
of devoted and capable workers in applied entomology. It 
marks an era in our calling, and, looking back at the prog- 
ress of the past fifteen years, we may well ponder the 
possibilities of the next fifteen. They will be fruitful of 
grand results in proportion as we persistently and combinedly 
pursue the yet unsolved problems, and are not tempted to 
the immediate presentation of separate facts, which are so 
innumerable and so easily observed that their very wealth 
becomes an element of weakness. Epoch-making discoveries 
result only from this power of following up unswervingly 
any given problem or any fixed ideal. The kerosene 
emulsion ; the cyclone nozzle ; the history of Phylloxera 
vastalrix, of Phorodon humuli, of Vedalia cardinalis, — 
are illustrations in point : and, while we may not expect 
frequent results as striking or of as wide application as 
these, there is no end of important problems yet to be solved, 
and from the solution of which we may look for similar 
beneficial results. Applied entomology is often considered a 
sordid pursuit ; but it only becomes so when the object is 
sordid. When pursued with unselfish enthusiasm born of 
the love of investigation and the delight in benefiting our 
fellow-men, it is inspiring ; and there are few pursuits more 
deservedly so, considering the vast losses to our farmers 
from insect injury and the pressing need that the distressed 
husbandman has for every aid that can be given him. Our 
work is elevating in its sympathies for the struggles and 
sufferings of others. Our standard should be high, — 
the pursuit of knowledge for the advancement of agriculture. 
No official entomologist should lower it by sordid aims. 

During the recent political campaign the farmer must 
have been sorely puzzled to know whether his interests 
needed protection or not. On the abstract question of 
tariff protection to his products, we, as entomologists, may 
no more agree than do the politicians, or than does the 
farmer himself ; but ours is a case of protection from in- 
jurious insects, and upon that there can nowhere be division 
of opinion. It is our duty to see that he gets it with as 
little tax for the means as possible. Gentlemen, I thank 
you. 

NOTES AND NEWS. 
A series of experiments upon the synthetical production of 
cyanogen compounds by the mutual action of charcoal, gaseous 
nitrogen, and alkaline oxides or carbonates, at high temperatures 
and under great pressure, are described by Professor Hempel in 
the Berichte, and quoted im Nature of Dec. 18. Bunsen and 
Playfair long ago showed, that, when charcoal and potassium 
carbonate are heated to redness in an atmosphere of nitrogen, a 
certain quantity of cyanide of potassium is formed. Since that 
time Margueritte and Sourdeval have further shown that barium 
carbonate may be used in place of the potash, and that the 
barium cyanide produced may be again decomposed by steam into 



ammonia and batiura carbonate. These re-actions afforded a 
theoretically continuous process for the conversion of atmospheric 
nitrogen into ammonia, — a process which, if it could only be 
worked on the large scale, would doubtless be of immense value. 
Unfortunately, however, only small proportions of the substances 
appear to enter into the re-action at ordinary pressures : hence the 
yield is not sufficiently large to render the process economical. 
Professor Hempel, however, by means of a simple pressure appa- 
ratus, has shown that the re-action is very much more complete, 
and, when potash is used, very energetic, under the pressure of 
sixty atmospheres. His apparatus consists of a strong cylinder 
closed at one end, and worked out of a single block of steel. The 
steel top screws tightly down, so as to form a closed chamber, 
and is pierced with two apertures, — one for connection with the 
compressing-pumps, and a second to admit the passage of an 
insulated copper rod. Within the steel cylinder is placed a smaller 
cylinder of porcelain, in which the mixture of the alkaline oxide 
or carbonate and charcoal is placed. Through the centre of this 
mixture passes a rod of charcoal, which is connected above with 
the copper rod, and below with the steel cylinder itself, in such a 
manner, that, when the wires from a strong battery or dynamo are 
connected with the projecting end of the copper rod and the ex- 
terior of the steel cylinder respectively, the rod of charcoal becomes 
heated to redness. The pumps are then caused to force in nitro- 
gen gas until the desired pressure is registered on the gauge. 
Experimenting in this manner, it was found that the amount of 
barium cyanide formed in fifteen minutes under a pressure of sixty 
atmospheres was nearly four times that formed at ordinary atmos- 
pheric pressure, while in case of potassium carbonate the re-action 
was so energetic that in a few seconds the heated carbon rod itself 
was dissolved : hence it is evident that the formation of cyanides 
by heating together alkaline carbonates and charcoal in an atmos- 
phere of nitrogen is greatly accelerated by largely increasing the 
pressure under which the re-action occurs. 

— A well-attended meeting for the inauguration of an American 
Morphological Society was held in the Massachusetts Institute of 
Technology, Boston, on Dec. 29 and 30, 1890. Officers for the 
meeting were elected as follows: president, Professor E. B. Wil- 
son; secretary and treasurer, Dr. I. Playfair McMurrich; execu- 
tive committee, Professor E. L. Mark, Professor C. S. Minot, and 
Dr. E. A. Andrews. After the details of the organization had 
been completed, the following papers were read and discussed : 
" On the Development of the Scyphomedusae," by I. Playfair Mc- 
Murrich; "On the Intercalation of Vertebras," by G. Baur; "The 
Heliotropism of Hydra, a Study in Natural Selection," by E. B. 
Wilson; " The Early Stages of the Development of the Lobster," 
by H. C. Bumpus; "Some Characteristics of the Primitive Verte- 
brate Brain," by H. F. Osborn; "The Development of Nereis and 
the Mesoblast Question," by E. B. Wilson; "The Prse-oral Organ 
of Xiphidiura," by W. M. Wheeler; " A Review of the Cretaceous 
Mammalia," by H. P. Osborn; " Spermatophores as a Means of 
Indirect Impregnation," by C. O. Whitman; "The Phylogeny of 
the Actinozoa," by I. Playfair McMurrich. The following are the 
officers of the society for the ensuing year: president, Professor 
C. O. Whitman; vice-president, Professor E. L. Mark; secretary 
and treasurer, Dr. I. Playfair McMurrich; executive committee, 
the officers of the society, Professor E. B. Wilson, and Professor 
H. F. Osborn. 

— " Iron Smelting by Modern Methods " will be the subject of 
the February article in the American Industries Series now running 
in The Popular Science Monthly. Every man who wishes to un- 
derstand the progress of the great industries that have made the 
wealth and prosperity of the United States should read this series. 
Col. Garrick Mallery will contribute an article on " Greeting by 
Gesture," in which he describes many curious salutations, such as 
stroking one another's heads and bodies, rubbing noses, kissing, etc., 
practised in all parts of the world. The February number will 
also contain the conclusion of Dr. Andrew D. White's paper, 
"From Babel to Comparative Philology," and that of Professor 
Huxley's discussion of the Aryan question and prehistoric man. 

— In Science for Dec. 26, 1890, p. 861, second column, seventh 
line from the bottom, "3,810" should read "5,810." 



